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ABSTRACT: 

PROBLEM TO BE SOLVED: To reduce the number of assembly 
parts of an IC chip 

substrate, and to mount this IC chip substrate on a heat 
sink in a compact 
const i tut ion . 

3 121 T TIJN: A heat conductive grease layer 2 6 is forme d 
be Z we en i su'os t rate 26 n r. 

wr. i oh :.in IC chip 22 is mounted and a :o-oo. s.iu*: ■]■"■, and t 
uco r r ite 1 is 

mm.nfe.i on foe neau sink 4 0 with a spring 3 0 mens t i tuted 
a spiral release 

e:i?e 14 out ted to the substrate for pressurizing the 
substrate 2 0 to the heat 

sink 40 and as cantilever part 32 memo j fixed t: 0 

heat sink 40. The 
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point of the spiral shape so that, even when the substrate 
2 6 is thermally 

deformed, the substrate 26 can be continuously pressurized 
following the 

deformation. As a result, the IC chip substrate can be 

mounted on the heat 

sink m a simple constitution. 
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<CHG DATE=1 9970326 STATUS=0> According to the present 
invention, there are 

described a novel cavity-up package (30) having efficient 
heat dissipation 

capabilities well adapted to high power wire-bonded IC 
chips (33) and a method 

for making the same. The IC chip (33) is mounted in a 
cavity (32) of a " 

cavity-up substrate (31) with its active surface turned 
upside. The fragile 

bonding wires (35) which interconnect the contact pads (36) 
at the periphery of 

the IC chip and metal lands of the substrate are 
encapsulated at contact pad 

locations with a protective material. There is formed a 
ring-shaped stiffener 

(38) that delineates a recess (39) substantially exposing 
the whole IC chip 

active surface (where heat is produced; . Then, the recess 
is filled with an 

adequate quantity :>f thermal grease to f orm a layer •: 4 0 . . 
Finally, a ;:ap , 41 ) 

having a mesa-shaped pedestal (42) fitting •■•it:: said recess 
is firmly affixed 

::nto t;ie substrate so that the pedestal squeezes the grease 
down to the desired ^ ^ 

thickness f:r excellent heat transfer between the IC chip 
active surface and 

the car. Optionally, a heat sink ; 4 3 can be b„naed to the 
cat; to still 




footprint) of the cavity-up packaging technique without its 
inconveniences i low 

heat dissipation). In particular, it offers a very 
efficient heat dissipation 

scheme to high power wire-bonded semiconductor IC chips 
without damaging the 

fragile bonding wires. The method is also applicable to 
fiat packages as well 

and moreover can be extended to MCM packages. < IMAGE > 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain the cooling device of a 
circuit module fcr 

reducing stress being applied to the connection parr 
between an IC chip and a 

circuit board and at the same i me allowing the heat of the 
10 chip from 

;-"oLVT 10M : The coc I ing device- c i c ■ ? i u. with a heat sink 

that is ?ver lapped 
onto a semiconductor package 26. The heat sin}: i s provided 
with a heat 

reception pare 38 for receiving the :.<•■ v. of an IC chip 2 p 
that is electrically — — 

connected to a circuit i.oaid .. '::a ';o ; : c vntne t "i r resin, 
and f 1 -o: i b 1 - ; - - - 




pressed toward the 

IC chip via a fixing spring 44, thus thermally connecting 
the heat reception 

part ana the IC chip via a heat transfer member. A spacer 
5 0 for supporting 

the heat sink at a position deviating from the IC chip is 

included between the 

circuit board and the heat sink. 
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